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Das Wichtigste in Kürze
In den letzten Jahren sind in verschiedenen Ländern verstärkte Bemühungen beobachtbar, 
Basierend auf der bestehenden Literatur sowie Erfahrungen mit Evaluationen in anderen
Bereichen der Ökonomie wird eine dreistufige Methodologie entwickelt, die einerseits als Anleitung für konkrete Evaluationsprojekte dienen kann sowie andererseits akademisches Forschungspotential offenlegt.
processes of competition authorities. Examples for this category are a study on the effectiveness of merger remedies by the European Commission 4 or a similar study recently published by the UK competition authorities. 5 In addition to the internal studies conducted by the competition authorities themselves, academic research recently shows an increasing interest in the evaluation of competition policy. However, the focus of such studies is typically not on entire evaluations of the competition policy in a particular country but on more focused special topics -which allow a rigorous application of economic techniques -such as the effectiveness of merger control, 6 the effects of competition policy interventions 7 or the robustness of certain methods to evaluate competition policy. 8 Given the different types and scopes of recent studies in the area of evaluation of competition policy, it can create value to take a step backward and to raise the question of an appropriate general design or set-up of an evaluation of competition policy. This paper aims at providing an answer to this question. Based on the existing literature and experiences with policy evaluations in other areas of economic activity, the three-step / nine-building-blocks methodology provides guidance for evaluation projects and also assists in the identification of avenues for further academic research.
B. DEVELOPING A METHODOLOGY FOR THE EVALUATION OF COMPETITION POLICY
Although the evaluation of competition policy significantly gained importance in the last couple of years, the development of a methodology to guide such analyses is -compared to other areas such as labour market policy or innovation policy -still in its infancy. Recent contributions are sparse and basically consist of a process-oriented approach by Kovacic 9 and several contributions in an issue of De Economist which was published in 2008.
One reason for the identified lack of research in the area might be the belief that a fixed methodology is simply not needed or desired -partly because it would constrain active thinking on the best way to approach a certain evaluation question. Although it is certainly true that evaluation exercises need to be flexible in order to be able to adapt the specifics of the project, a methodology -understood as a menu selection device -can still create value insofar as it helps to delineate the important steps and therefore to be consistent in the preparation, execution and reporting of the entire analysis. Taking into account the significant literature on policy evaluation in general 10 and the existing approaches for labour market policies and innovation policies in particular, 11 it is proposed to structure such a methodology into three stages: preparation, execution and reporting. The entire methodology is shown in Figure 1 . 
Fig.1 Building blocks of a methodology for the evaluation of competition policy
As clarified by Figure 1 , each of the three stages is subdivided into three building blocks which aim at substantiating the respective analysis. In the following, these nine different building blocks are characterised in greater detail. Technically, it is important to mention at this early stage that the different building blocks on the three stages must not necessarily be completed iteratively; on the contrary, given the interactions between the building blocks, it is advisable to think about a suitable setup of the respective stage simultaneously. This is particularly true for the following characterisation of the first stage of the methodology.
Stage one: Preparation
The first stage of the proposed methodology is subdivided into three building blocks: The identification of the evaluation object, the determination of the functions, the aims and the context of the evaluation and the timing of the evaluation. These three building blocks of the first stage are characterized separately in the following.
(a) Identification of the evaluation object
The identification of the evaluation object is of strategic importance for the success of the entire evaluation project. This has mostly to do with the fact that the suitable organisation of the subsequent building blocks depend on the chosen evaluation object. Extending the analysis of Niels and Van Dijk, 12 at least seven evaluation objects can be differentiated: Competition as such, the entire competition policy of a country or a federation of countries, a competition law, a competition authority, specific enforcement activities or processes of a competition authority (such as merger control or cartel enforcement) and single decisions or bundles of decisions of a competition authority.
The various evaluation objects basically differ from each other by the degree of aggregation. As part of a bottom-up approach, for example, it is possible to investigate single decisions or bundles of decisions aiming at screening their correctness and deriving improvement potential. However, the identification of improvement potential might also demand an evaluation of an entire area of competition policy such as merger control or cartel enforcement. An even higher degree of aggregation is realized if entire competition authorities or competition laws are evaluated -as often demanded by supervising institutions or undertaken by either international organizations such as the Organisation for Economic Cooperation and Development (OECD) or private organisations such as the Global Competition Review (GCR). Finally, the highest degree of aggregation is reached as soon as competition as such is evaluated -probably against alternative forms of organizing an economic system. Such a general discussion is omitted in the remainder of the paper.
(b) Determination of the functions, the aims and the context of the evaluation Following the definition of an evaluation object, the determination of the functions, the aims and the context of the evaluation is the next building block on the first stage of the methodology. With respect to the functions of an evaluation, the general evaluation literature differentiates between the knowledge function, the control function, the legitimacy function and the dialog function. For example, an evaluation can have the function to investigate reasons for wrong case decisions aiming at identifying improvement potential of internal processes. 13 Typically, an evaluation that aims at serving this knowledge function can be expected to operate on a relatively low degree of aggregation, basically because an analysis on higher degrees would become too complex to generate reliable and usable results.
The control function is closely related to the knowledge function, however, concentrates to a larger extent on a comparison of expectations and realised performance -and might even trigger direct organisational and personnel changes. As an allocation of responsibilities for suboptimal performance levels is increasingly problematic with an increasing degree of aggregation, evaluations motivated by the control function either have to concentrate on evaluation objects with a low degree of aggregation or have to accept quite general or even superficial results.
The legitimacy function has again a potentially high significance for an evaluation of competition policy. This has mostly to do with the obligations by competition authorities around the world to furnish evaluation reports about their activities. The majority of such studies focus on the entire competition policy as evaluation object. Following Niels and Van Dijk 14 , the legitimacy function is the key motivation of competition authorities to undertake evaluation efforts.
Finally, the dialog function is probably the only function with a universal realisation potential as it typically plays a role as soon as the results of internal or external evaluations are made public and are therefore opened for discussion. According to Sabbatini 15 , although most evaluations focus on the legitimacy function, a publication of the results can have a positive effect on the competition culture in the respective country.
The aims of an evaluation are typically closely related to the functions and also depend on the choice of the evaluation object. The general evaluation literature differentiates between two key aims of evaluations: an assessment of the efficacy and an assessment of the efficiency of the effects of the respective evaluation object. With regard to an evaluation of competition policy, Don et al. 16 , for instance, separate between three aims of an evaluation of competition policy: meeting the accountability standards with respect to supervising institutions, undertaking a quality control of decisions and reviewing the effectiveness of competition law. 13 Neven and Zenger 17 agree that an evaluation on the one hand is an internal tool for quality control and on the other hand allows a comparison of the costs and benefits of competition policy and therefore opens possibilities for external quality control by a supervising institution, researchers and the public.
Typically, it is not advisable to follow each possible aim in one evaluation project. Given the identified trade-off between the degree of aggregation and the degree of detail and accuracy, the decision on the most suitable evaluation object should be made after a decision about the key aim(s) of the evaluation project. For example, a supervising institution is usually interested in a full evaluation of the activities of the competition authority and typically only has a minor interest in the reporting of detailed improvement potential.
In direct relation to the fixation of the aims of an evaluation, a decision must be taken whether the evaluation should be conducted internally or externally and for internal or external purposes. Generally, all four possible combinations have certain advantages and disadvantages which need to be traded-off against each other. Internal studies for internal purposes have the potential to improve internal processes as the evaluators are typically familiar with them and know their strengths and weaknesses. However, disadvantages which need to be considered are the potential for a certain blindness to the institution's failings and possible obstructions to confront colleagues with bad evaluation results. The alternative of an external study for internal purposes solves these problems, however, might create new ones such as a lack of knowledge of the internal procedures or restricted access to important data sources. A potentially good access to data might be a key motivation to conduct an internal study for external purposes, however, the potential disadvantage of communicating suboptimal evaluation results to the public in general and to the parties involved in the wrong case decisions in particular, must be taken into account as well. 18 The advantages and disadvantages of the last remaining option -an external study for external purposes -can basically be derived from the discussion of the alternative options so far. An argument that must be added is that external evaluators might have a higher expertise in the design and implementation of 'state of the art' evaluation methods than internal evaluators. However, they might also have a tendency to treat the authority with care during the evaluation in order to avoid jeopardising future working relationships as external consultants.
Finally, with respect to the context of an evaluation it is important to perceive the general conditions such as the political, social and economic environment under which the evaluation takes place. This is especially important for the interpretation of the results later on. Furthermore, special situations or motivations for undertaking an evaluation must be taken into account as well. An example of such a special situation could be an accumulation of cases lost in court which would most likely trigger an evaluation to find out about the reasons. Another example could be changes in the government followed by changes in the competition policy philosophy.
(c) Timing of the evaluation
The final building block on the first stage of the methodology is the timing of the evaluation project. Generally, three alternatives can be distinguished: An accompanying evaluation, an ex-post evaluation and an ex-ante evaluation. The choice of the timing of an evaluation again depends on the choice of the evaluation object. An accompanying evaluation, for example, is basically the only available option for an evaluation of competition as such, competition policy or competition law, simply because the termination of the respective activities -which would allow an ex-post evaluation -is not a realistic option.
The so-called ex-post evaluation is the most prominent type of evaluation and plays the key role as soon as single decisions or bundles of decisions of competition authorities are being evaluated. Typically, such investigations take place after the cases are decided and are therefore open for an ex-post assessment of the decisions and its effects on the parties and the general market development. Typically, such an ex-post assessment compares the effects of a certain intervention with the counterfactual of its absence.
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The so-called ex-ante evaluation probably plays the smallest role in competition policy. This type is a suitable option as soon as possible policy reforms are discussed and an assessment of the potential effects on efficiency and efficacy can help to guide the decision into the right direction. However, it must be reminded in this respect that effectively every competition authority is active in the area of ex-ante evaluation as soon as merger control decisions are involved. As part of an evaluation project of such decisions, it is therefore important to consider the information situation at the time of the decision and not at the time of the evaluation.
Stage two: Execution
The second stage of the proposed methodology is subdivided into three building blocks: The derivation of evaluation criteria, the definition of the counterfactual and the selection and application of indicators and methods. These three building blocks of the second stage are characterized separately in the following.
(a) Derivation of evaluation criteria An essential determinant of the success of every kind of evaluation is clarity with respect to the aims of competition policy. Generally, most scholars would probably agree that antitrust policy first and foremost aims at creating a deterrent effect by combining "the prospect of being subject to reasonable (and unpleasant) penalties and the serious likelihood of being caught while engaged in the illegal activity". 20 In other words, the key aim of competition policy must be seen in the prevention of (collusive or exclusive) forms of anticompetitive behaviour. Although such a definition certainly reflects the philosophy of competition policy (as opposed to regulation policy), the satisfaction level is hard to measure as basically the optimal degree of deterrence would need to be investigated as part of an evaluation project. Furthermore, in such a context, actual interventions such as detected cartels or prohibited mergers must be understood as a negative output of competition policy as the deterrent effect factually did not work in these cases.
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Taking these fundamental problems into account, the most straightforward way to operationalise the key aim of competition policy is to concentrate on its role to stimulate competition in order to stimulate economically efficient behaviour -which in turn is reflected in higher economic growth, higher productivity increases and a generally higher economic welfare. 22 Following such an approach, an efficient antitrust policy "… consists of a set of effectively enforced rules that constrain the firms' competitive strategies aiming at maximizing the total welfare contribution for a given enforcement budget."
23 Assuming that such a definition is agreed on, the follow-up question of how welfare should be defined immediately suggests itself.
Given the two basic options of a consumer welfare standard and a total welfare standard, most economists would probably prefer a total welfare standard which, by definition, is only interested in the incremental change in the sum of consumer surplus and producer surplus. If the change is positive, the respective action is defined as welfare increasing and vice versa. However, a frequently discussed problem of such a total welfare standard is that it does not rule out situations in which firms increase their producer surplus at the expense of consumer surplus. In other words, the total welfare standard is (consciously) blind with respect to wealth distribution issues. For example, under a total welfare standard, a merger that is likely to cause significant price increases post-merger is cleared as long as the merging firms can prove the existence of significant merger-specific economies which at least outweigh the additional deadweight loss created by the price increase. The additional transformation of consumer surplus into producer surplus is of no relevance under a total welfare standard. As clearing a merger which directly leads to a price increase post-merger would be difficult to communicate for a competition authority, Van Sinderen and Kemp 24 conclude that a consumer welfare standard should be the preferred option by competition authorities.
In addition to this practical argument, there are several further arguments for the application of a consumer welfare standard. Besanko and Spulber 25 , for example, differentiate between a procedural selection of the welfare standard and a conceptional selection of the welfare standard. Given the information asymmetries between the firms and the competition authority, it can be the optimal solution for the authority to follow a consumer welfare standard in order to reach the overall aim of total welfare maximisation. The selection of the consumer welfare standard is basically used as a counterweight to the information advantages of the firms. A comparable argument is developed by Neven and Röller 26 , who concentrate on lobbying advantages of companies as justification for the implementation of a consumer welfare standard.
However, even if an agreement on the consumer welfare standard is reached, it is still necessary to further specify the desired set of criteria. In particular, it must be clarified what is understood by consumer welfare and which determinants should enter a possible quantification. Although most studies concentrate on the effects of changes in the market price on consumer welfare, few economists would disagree that other factors such as quality, service or the introduction of new products can create significant value for consumers which would not be reflected in an analysis that solely concentrates on price. As shown by a recent FIPRA study 27 , although consumer welfare is greatly influenced by the market price in the short run, the medium and long run perspective suggests that the consumer welfare goal is best reached by focusing on efficiency and innovation. As a consequence, van Sinderen and Kemp 28 propose to enlarge the system of objectives by including medium and long-term indicators such as growth, productivity and employment.
Despite the observed dominance of the consumer welfare standard in antitrust policy, Niels and van Dijk 29 give cause for concern as such a standard might lead to an overactive, too interventionist competition authority which focuses on the realisation of short-term benefits for consumers while largely ignoring the negative medium-and long-term effects on the firm's incentives to innovate. Furthermore, Niels and van Dijk remind that a welfare analysis has to take into account all affected groups such as consumers, producers, government, tax 24 Van Sinderen and Kemp, supra n 22, 376. 25 payer etc and has to consider all cost and benefit components which are summarised in Table  1 . As shown in Table 1 , different categories of cost and benefit components can be defined. Without wanting to provide an exhaustive discussion of all components, two are of particular importance for the remainder of the paper. First, on the benefits side of competition policy, the value created by the deterrent effect of antitrust enforcement must be considered. Second, on the costs side of competition policy, it is insufficient to concentrate on the budget of the competition authority as the major cost factor. A presumably much higher effect is caused by the compliance efforts within the firms. Further cost factors include negative deterrent effects due to imprecise competition rules or errors of competition authorities.
Finally, it is important to remark that an ex-post or accompanying evaluation has to take into account the aims at the time of the decision -not at the time of the evaluation. As a consequence, it is advisable to define the aims of competition policy as clear as possible in order to allow a fair and effective evaluation later on.
(b) Definition of the counterfactual
Following the definition of evaluation criteria, the next step has to define a counterfactual in order to be able to compare the performance level of the status quo with the (likely) performance level if a different action or no action would have been implemented. As counterfactuals -by definition -cannot be observed, they must be constructed. In case of a prohibited merger, for example, it needs to be investigated what would have happened if the merger is cleared.
Given the various evaluation objects with different levels of aggregation, it immediately suggests itself that the counterfactual must be designed individually. Although it is beyond the scope of this paper to discuss all seven possible evaluation objects, an interesting example is the distinction between an evaluation of competition law and an evaluation of a competition authority. While a suitable counterfactual for a legislative change would be the continuation of the old rules or alternative reforms, a suitable counterfactual for an evaluation of a competition authority is not necessarily a state of no competition policy but could be a state in which only the private enforcement of competition policy is feasible. As a consequence, a competition authority cannot claim the entire benefit of competition law enforcement and a closer investigation would especially need to clarify which types of enforcement benefits would be gained or lost in a system of private enforcement compared to a system of dual enforcement. 30 On a low level of aggregation, counterfactuals need to be constructed for single case decisions or bundles of case decisions. Although the majority of research is devoted to this question with respect to merger control, a perspective on the construction of a counterfactual for cartel cases should be added in the following. With respect to mergers, Buccirossi et al. 31 develop a whole methodology for an ex-post review of merger control decisions including an elaborate thinking on the derivation of the counterfactual. Generally, the authors differ between three possible decisions of the competition authority: approval without remedies, approval with remedies and prohibition. In a second step, the behaviour of the merging parties must be related to the possible decisions. Basically, the parties can either decide to offer remedies or to refrain from doing so. Given these allocations, the counterfactuals can be derived as summarised in Table 2 . As shown in Table 2 , the only possible counterfactual in case of an approval without remedies and the absence of a remedies proposal by the firms is the prohibition of the merger. This is the case because the competition authority is typically not allowed to propose remedies itself and an approval with remedies is therefore no valid counterfactual in such a situation. Table 2 further clarifies that the construction of a counterfactual is particularly difficult in cases in which the merging parties offered remedies, basically because this leads to an increase in the number of possible counterfactuals. 32 In the case of cartel enforcement, the construction of a counterfactual looks straightforward. This has partly to do with the fact that a cartel is clearly defined and banned in many countries around the world due to its clearly negative welfare implications. As a consequence, the competition authority is unlikely to make any errors in its decisions. However, it is nevertheless necessary to derive a counterfactual that reflects the (likely) market developments in the absence of the cartel agreement to subsequently derive the incremental welfare effects of the intervention. For the calculation of this welfare differential, 30 Ibid, 357. 31 Buccirossi et al., supra n 13. 32 See generally Buccirossi et al., ibid, for a detailed description.
it is of no particular interest for how long the cartel already existed -this question will be assessed in court as part of the public and private lawsuits -but how long the cartel would have continued to exist without the intervention of the competition authority. The detailed approach will be sketched in the following section.
(c) Selection and application of indicators and methods
Following the derivation of evaluation criteria and the definition of the counterfactual, the selection and application of indicators and methods is the next consecutive step in the proposed methodology. Generally, indicators aim at making the aims and criteria observable and measurable. In particular, it must be decided which criteria are considered as especially relevant for the specific evaluation project and how these criteria should be measured. Subsequently, the selection and application of suitable methods has to commence.
In principle, the selection and application of indicators and methods depend on the evaluation object. Although it would be generally desirable to discuss the indicators and methods for all seven evaluation objects, the remainder of this section concentrates on particularly two objects: selected case decisions or bundles of case decisions and the entire competition policy. Most existing studies can be related to one of those two evaluation objects.
Selected case decisions or bundles of case decisions as evaluation object As already discussed above, an evaluation of selected case decisions or bundles of case decisions can be motivated by several aims. Assuming for the time being that the key aim of such an investigation lies in the identification and realisation of improvement potential of the internal processes, the subsequent step has to decide on the appropriate welfare standard. If a consumer welfare standard is chosen, the measurement of the following key indicators is typically suggested: market price, transaction volume, product quality and product diversity. Although these rather short-term indicators will play the key role in the following, the importance of medium-and long-term indicators such as economic growth, productivity or employment is generally acknowledged. However, it is rather unlikely that selected case decisions or (smaller) bundles of case decisions have a significant measurable impact on such macroeconomic indicators. In the following, the analysis is separated into methods to evaluate merger control decisions and the effects of cartel enforcement.
Methods to evaluate merger control decisions
Starting from the key aim of merger control -the maximisation of its contribution to consumer welfare -the degree of achievement is typically increasing with decreasing prices, increasing sales as well as increasing product quality and diversity. The key objective for an evaluation now lies in the monitoring of changes in these indicators since the decision and to compare these results to the counterfactual scenario. Based on Table 2 above, Buccirossi et al. 33 propose a separate methodological approach for every single combination of decision by the competition authority and the behaviour of the parties. In the following, only the first case (Authorisation without remedies / no remedies offered / prohibition) and the last but one case (Prohibition / no remedies offered / authorisation without remedies) will be briefly sketched.
In case of an authorisation without remedies where the merging parties did not offer any remedies, the only possible counterfactual is the prohibition (as the competition authority is not allowed to take the initiative in proposing remedies). As a consequence, the consumer welfare effects of the authorisation of the merger must be compared to the (hypothetical) situation of the prohibition of the merger. Such an analysis can be conducted in two steps. In a first step, the changes in the key indicators -such as price or quality -are observed. If it is, for example, found that the price decreased after the merger, this suggests a correct merger decision as consumer welfare likely increased post-merger. However, as these effects are not necessarily caused by the merger but can be driven by external factors, the second step has to investigate econometrically to what extent a causality between the key consumer welfare indicators and the merger exists. In this context, Buccirossi et al.
34 develop a detailed list of possible hypotheses and empirical research strategies.
The second exemplary case sketched here -a prohibition where the merging parties did not offer any remedies -is more complicated to investigate. This has basically to do with the fact that the observable market developments after the merger are of no particular help for the derivation of a hypothesis which could be tested subsequently. As a consequence, it is only possible to define and test a causality between a hypothetical merger and its hypothetical effects on consumer welfare.
Based on this partly sketched methodological framework, Buccirossi et al. 35 collect and describe the key empirical methods which might be used in an ex-post evaluation of merger control decisions. In general, these methods include simulations, structural models, policy evaluation methods (i.e. natural experiments and matching methods), event studies and surveys. Table 3 gives a broad overview of the methods and their key strengths and weaknesses. 34 Ibid, 460. 35 Ibid, 464. 
Natural experiment and matching-method
Both methods rely on a market-or firmbased comparison of two distinct groups: a control-group and an experimental group. It is assumed that an analysis of the differences in the performance of both groups can be related to the effect of the intervention. + Frequently and flexibly applicable + Low to medium data requirements + Allows a quantification of effects -Accuracy of results depend on degree of similarity of control group -Possible endogeneity problems
Event study
Event studies aim at measuring the effects of particular events on firm value. In the context of merger control, an analysis of the stock price reactions of the competitors at the time of the announcement of the merger and the decision allows to draw conclusions on the motivation behind the merger as well as the correctness of the decision. Generally, Table 3 leaves the impression that every technique has its particular strengths and weaknesses and that a suitable selection of the method depends on the question to be investigated, the market characteristics as well as the available data. Ideally, different methods are combined in order to allow robustness checks of the derived results.
Given the characterisation of the key methods for an evaluation of merger control decisions, the economic literature discusses an ample number of problems and challenges with their application. Sabbatini 36 stresses the point that an application of quantitative methods typically demands two data sets -the one from the investigation and a new one 36 Sabbatini, supra n 15, 496. reflecting market developments in the aftermath of the decision. It often turns out to be difficult to get access to both (structurally identical) data sets as competition authorities are typically not allowed or willing to hand over data sets to third parties and firms cannot be forced to provide new data sets.
Neven and Zenger 37 raise the general question, whether an ex-post evaluation of merger control decisions should concentrate on authorised or prohibited mergers. Authorised mergers are typically easier to investigate as the counterfactual can be derived by studying post-merger market developments. An additional advantage can be seen in the creation of knowledge whether the decision of the competition authority was correct. However, a key problem of constraining the analysis to authorised mergers must be seen in the limitation of the analysis to type 2 errors while ignoring type 1 errors 38 . As a consequence, incentives are created for the competition authority to keep type 2 errors small at the expense of type 1 errors -possibly leading to an overly active competition authority.
Furthermore, Neven and Zenger 39 also remind of the potential relevance of the point in time at which the evaluation is conducted. Given the fact that the market power effects of a merger typically materialise relatively shortly after the merger while the realisation of merger efficiencies might take significantly more time, the point in time at which the evaluation is conducted can have a clear influence on its results.
Additionally, it must be reminded that post-merger price increases as such do not allow the immediate conclusion that consumer welfare has decreased in the aftermath of the merger. In principle, it is possible that a better product quality or variety or positive medium-and longterm effects on eg innovation incentives and possibilities can overcompensate the (possibly) only short-term negative effects of elevated prices on consumer welfare.
In addition to a quantification of the welfare effects of certain case decisions, there are possibilities to evaluate the entire merger control activities of a competition authority. 40 For example, the last years have seen a couple of studies on the effectiveness of merger remedies in both practice 41 and academia. 42 Generally, these studies aim at investigating the effects and effectiveness of merger remedies.
Methods to evaluate the effects of cartel enforcement
The general approach to evaluate the welfare effects of cartel enforcement is straightforward. Starting from the observed (elevated) cartel price, a so-called 'but-for' price needs to be derived. This is the price that (likely) would have existed in the absence of the cartel. The difference between the cartel price and the 'but-for' price must be multiplied by the sales of the cartel (for the entire cartel period) in order to receive a first estimate of the consumer welfare implications of the cartel and its detection.
However, despite this rather simple general approach, practical applications regularly experience several challenges. For example, it is sometimes hard to derive a single market price, to estimate the exact length of the cartel, to estimate the size of the pass-on effects to subsequent stages in the value chain or to consider the impact of taxes. Furthermore, a particular challenge is the derivation of the 'but-for' price. Economic research has developed 37 Neven and Zenger, supra n 17, 483. 38 Basically, a competition authority in an imperfect world is confronted with two basic kinds of antitrust errors.
On the one hand, the authority might detect an instance of harmful behaviour which in fact is not harmful (a so-called type I error). On the other hand, the authority might come to the conclusion that a certain behaviour is not harmful although it is in fact harmful (a so-called type II error). Generally, antitrust errors harm social welfare directly by undertaking wrong enforcement decisions and indirectly via the consequential reduction in the deterrent effect of fines. 39 Neven and Zenger, supra n 17, 485. 40 See generally Hüschelrath, supra n 23, 78. 41 See, eg, Federal Trade Commission, "A Study of the Commission's Divestiture Process" (1999) . 42 See, eg, Duso et al., supra n 6. ample methods for its estimation such as the application of market prices before or after the cartel, prices in comparable competitive markets, price simulations with oligopolistic models or the derivation of the 'but-for' price by applying cost data and adding a typical rate of return for the respective industry. 43 The choice of the most suitable method basically depends on the respective market and data situation. For example, if there are indications that tacit collusion was present before the detected cartel, a pre-or post-cartel market price might not act as a suitable 'but-for' price. 44 Furthermore, simulations are often only an available option in homogeneous markets and a comparison with similar (but competitive) markets is only as good as the fit between the cartelised market and the comparator competitive market.
The discussion on the evaluation of cartel enforcement so far is identical to the calculation of damages in private law suits. However, such a procedure is necessarily focusing on the harm caused by the cartel in the past, while the interest of an evaluation is more the question of how significant the losses would have been if the cartel was not detected and continued to operate. As a consequence, as part of an evaluation of cartel enforcement, an estimate of the remaining life of the cartel must be derived. One option in this respect would be to use historical average cartel length data and to subtract the operating time of the cartel before its detection. However, given the different costs and benefits of cartel agreements in different industries, it is sensible to apply at least average industry values on cartel length. Ideally, the case at hand provides insights on the expected remaining life of the cartel.
In addition to a quantification of the welfare effects of certain case decisions, there are certain possibilities to evaluate the entire cartel enforcement policy of a competition authority. Generally, it is a difficult undertaking to interpret the number of detected cartels from an evaluation perspective, basically because a small number can suggest a successful deterrent policy but could also be an indicator of a poor cartel enforcement policy. Given this identification problem, the economic literature has identified several indirect ways to assess cartel enforcement policies. For example, it is possible to compare a best practice enforcement framework with the status quo in a competition authority, 45 to compare the theoretically optimal fines for cartelisation with the fines actually imposed by the competition authority or the court 46 or to investigate the sustainability of the effects of the detection of the cartel on post-cartel market prices and market competition.
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Entire competition policy as evaluation object Following the discussion of selected case decisions or bundles of case decisions, this section focuses on the entire competition policy as evaluation object. For presentation purposes, the analysis is separated into two sub-sections. The following sub-section discusses methodological approaches in practice while the subsequent sub-section focuses on academic attempts to evaluate the entire competition policy.
Methods applied in practice
The key aim of an evaluation of the entire competition policy in practice is to meet the respective obligations from supervising institutions. As it will be shown in the following, the methods applied in such studies are -at least partly -so inexact that they can hardly be used to derive detailed improvement potentials.
To a certain extent the only exception to this initial statement is an ex-post evaluation instrument which on the one hand operates on a case-by-case basis and on the other hand evaluates the decisions of the competition authority on a permanent basis: the investigations and decisions by courts. Generally, every firm (or individual, respectively) that is confronted with a disadvantageous decision of a competition authority has the possibility for a review by the responsible court. Given this form of ex-post assessment, if now the decisions of the competition authority (in a certain area) are frequently corrected or annulled by a court, a suboptimal performance of the authority seems likely. Although, on the surface, it is appealing to take the success rate of decisions of the competition authority before court as a key indicator for an evaluation, Bergman 48 identifies several important drawbacks of such an indicator. For example, not every type of decision of a competition authority is challenged in court with the same probability leading to significant biases in such an evaluation. Furthermore, the decision of the court is concentrating on law-related arguments and is not particularly driven by the economic implications of the respective cases. Additionally, a competition authority which is evaluated on the basis of the success rate in court has incentives to concentrate on rather small cases as the probability of a subsequent investigation in court is reduced significantly.
In addition to a measurement of the success rate in court, several other methods exist to directly assess the (superficial) outputs of a competition authority. Examples for such methods or indicators are the number of investigated and decided cases, the average length of an investigation, the number of published guidelines or the intensity of interaction with other competition authorities. However, as already argued above, such indicators are difficult to interpret and of limited general relevance. Nevertheless, they might reveal important information if the respective numbers are compared for one particular competition authority over time.
Apart from a compilation and assessment of various output-related indicators, other periodical evaluations of the entire competition policy are available. The OECD, for instance, regularly organises peer reviews to evaluate the competition policy of particular countries. 49 Additionally, the OECD calculates a 'Competition Law and Policy Indicator' for all its member countries which aims at reflecting the state of two important policies for the promotion of competition -competition policy and deregulation policy -into a single indicator and therefore allows country-to-country comparisons. 50 Additionally, private institutions such as the Global Competition Review (GCR) are active in the field of evaluation of competition policy. The GCR, for example, evaluates and ranks the competition authorities in many countries around the word on a yearly basis. The underlying data is gathered partly by interviews among the peer group and partly by surveys among antitrust lawyers. Recently, academic studies have partly been based on GCR data comparing the competition policy regimes.
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In addition to courts and several organisations, the competition authorities themselves are active in the evaluation of competition policy. The Office of Fair Trading in the UK, for instance, recently started to estimate the 'positive impact' of its activities on direct benefits to consumers. The purpose of this exercise is to measure the OFT's performance towards the 5:1 target agreed with the HM Treasury -delivering direct financial benefits to consumers of at 48 Bergman, supra n 18, 389. 49 The Dutch Competition Authority NMa follows a comparable approach to evaluate its competition policy enforcement and even extents the scope of the evaluation by investigating the impact of competition policy on macroeconomic factors such as growth and employment.
53
Compared to these two relatively new evaluation concepts, the United States must be considered as relatively experienced in the evaluation of competition policy. Since 1993, the Government Performance and Results Act (GPRA) obliges the two US competition authorities to report on the effects of the undertaken actions by documenting suitable performance indicators on a yearly basis. 54 In all three cases, a so-called bottom-up approach is followed which starts at case decision level and tries to apply rules of thumb or simple simulation models to estimate the consumer welfare implications. This data is aggregated within the different areas and subsequently for the entire competition authority to make a final comparison of the overall benefits with the overall costs feasible. In the following, the evaluation approaches of the US Department of Justice (DOJ) and UK Office of Fair Trading (OFT) are sketched exemplarily with respect to merger control and cartel enforcement.
The evaluation approach of the DOJ follows the aim of measuring the consumer savings due to antitrust enforcement in the areas of merger control as well as the enforcement of cartels and cases of abuse of dominance. 55 In merger control, a rough estimate of the consumer savings is derived by multiplying the yearly revenues in the relevant market with the likely price increase that would have been observed in the absence of merger control. The likely price increases are typically derived by applying simple simulation tools. In differentiated final consumer markets, a differentiated Bertrand-type model provides the basis for the analysis, while the price increases of mergers in all other markets are derived from the application of a Cournot-type model.
In the area of cartel enforcement, the DOJ estimates the consumer savings by applying a simple rule. 56 For cartels that existed one year or longer, consumer savings of 10% of the yearly revenues in the relevant market are included on the benefits side of the calculation. For cartels which existed less than a year, consumer savings of 10% of the yearly revenues in the relevant market for the duration of the cartel are taken as benefits estimate. The 10% value is justified as an estimate of the average price effect of a cartel. However, given that recent economic research finds an average cartel overcharge across all studies of 28.1%, the estimate must be considered as quite defensive. 57 A further assumption which speaks for an underestimation of the effect must be seen in the practice, that the benefit of the detection of a cartel only enters the benefits calculation once -in the year of the detection. Again, casting an eye on existing economic research reveals cartel durations of up to 100 years; therefore, it seems likely that -without the detection success -the average cartel would have caused harm for much longer than one year.
In the UK, the OFT regularly reports on the 'positive impact' of its actions on consumer welfare. The investigation -which started in the business year 2005/06 -includes not only merger control and cartel enforcement but also most other areas of competition policy and consumer protection. 58 The general evaluation approach is similar to the DOJ approach 52 See Office of Fair Trading, supra n 1. 53 See Don et al., supra n 2. 54 See Werden, supra n 3. 55 Ibid. 2005) and Office of Fair Trading, "Positive described above, however, the OFT continuously improved the evaluation concept and the evaluation methods in the last years. In its most recent assessment, for example, the OFT dropped the very simplifying assumption of a 1% price increase for every prohibited or remedied merger and now applies merger simulation tools whenever possible. 59 Additionally, the duration of the consumer welfare effect of the respective enforcement actions was extended from one year to two years. In the area of cartel enforcement the estimation of the (hypothetical) remaining life of detected cartels was improved by introducing a new concept. For cartels which operated seven years or less at the time of the detection, a remaining life of six years is assumed. For cartels which already operated more than seven years at the time of the detection, the remaining life is approximated by multiplying the actual life with the factor 1.4 and subtracting 3.5 years.
Given this short foray through the evaluation concepts of the DOJ and the OFT, a couple of methodological problems or challenges are obvious. For example, both concepts assume that the competition authority was always right in their decisions. Although such an assumption might be reasonable for cartel enforcement, it is probably not for merger control and the other areas of competition policy. A further problem lies in the failure of both concepts to include the deterrent effect of competition policy enforcement into the evaluation. Given the frequent statements that the deterrent effect is probably the most important effect of competition policy enforcement, the question about the value of an evaluation which leaves out this effect immediately suggests itself. 60 A further critical point must be seen in the failure to secure a balanced comparison of costs and benefits. It must be considered suboptimal to invest substantial resources in the more and more sophisticated measuring of the benefits of competition policy to then continue with a comparison of this value with the budget of the competition authority. A balanced comparison of the costs and benefits demands an equally sophisticated assessment of the respective costs such as compliance efforts by firms, business chilling effects (i.e. negative deterrent effects) due to imprecise competition rules or the costs of running the respective parts of the law system.
In addition to these general drawbacks of the approaches, there are a couple of more specific critical aspects. For example, the studies measure consumer welfare basically only with respect to price changes, largely ignoring other determinants of consumer welfare or Impact 06/07 -Consumer Benefits from Competition Enforcement, Merger Control, and Scam Busting" (2007a). 59 See Office of Fair Trading, "Consumer Savings from Merger Control. Merger Simulation for Impact Estimation" (2007b). 60 A recent study by Deloitte on behalf of the OFT tries to tackle this key problem. Interestingly, the aim of the study was not to simply detect indications for the existence of a deterrent effect but to measure its size in relation to the direct effects realized in the areas of cartels, mergers and abuses of dominant positions. In order to reach this aim, 30 expert interviews were conducted between May and November 2006 among antitrust lawyers, economists and firms. These efforts were complemented by two telephone-based surveys: the first survey addressing 234 antitrust lawyers and the second survey addressing 202 firms (all belonging to the 'more than 200 employees' category) in the UK. As part of this extensive survey, the deterrent effect of, eg, merger control was measured as number of merger plans that were abandoned or modified after consulting external lawyers but before the OFT was informed about the plans relative to the number of mergers in which a substantial lessening of competition was found during an OFT investigation. The results for the survey of the lawyers show for the period from 2000 to 2006 a ratio of 5 to 1 for merger control and cartel enforcement and a ratio of 10 to 1 for abuses of dominant positions -in all cases reflecting the relationship of the deterrent effect and the direct effect. Gordon und Squires interpret these estimates as rather defensive given the fact that the study only focused on merger plans which were abandoned or modified after consulting external lawyers. In practice, especially large companies might provide the respective consulting services in-house and are therefore not reflected in the results. other damages caused by cartels, respectively. With respect to the cartel enforcement approach, both concepts ignore deadweight losses and possible umbrella effects. Furthermore, the approaches to derive the (hypothetical) remaining life of cartels at least demand further discussions. Following a hypothesis by Shughart and Tollison 61 , a competition authority tends to detect over proportionally many inefficient cartels which are at the border of breaking apart anyway, leaving the really successful cartels undetected. Furthermore, economic research has partly confirmed market price decreases after the detection of the cartel, however, also found significant price increases relatively shortly afterwards. If such behaviour can be observed regularly, the medium-and long-term deterrent effect of cartel enforcement might be significantly smaller than initially expected. Given the multitude of problems to measure the effects of the entire competition policy, Neven and Zenger 62 raise the question to what extent it is sensible to regularly burn resources for such heavily built investigations.
Methods applied in academia
In addition to the practical approaches to evaluate the entire competition policy of a country, there are a couple of methodological approaches in academia which try to address this issue. For example, the probably oldest studies which can be interpreted as evaluation studies are estimations of the size of the deadweight losses for industries and even whole economies. Based on the well-known relationship between the deadweight loss and the price-cost margin, the industry revenues and the price elasticity of market demand, Harberger 63 and other researchers after him tried to approximate the size of deadweight loss (expressed in % of GNP) and were partly surprised by its relatively small size. However, if further welfare losses due to market power such as rent seeking expenditures or productive inefficiencies are taken into account, the negative effect of market power -and therefore the positive effect of competition policy -grows significantly. 64 However, in addition to several severe methodological problems of these approaches, in particular, they do not offer a possibility to derive a counterfactual. Therefore, the key message of these early contributions is that even if competition policy only has a tiny influence on competition in an economy, the resulting positive effects on welfare can be quite substantial.
George Stigler can be considered as pioneer of studies which compare the market outcomes in economies or industries with a) other countries without a comparable degree of antitrust enforcement, b) periods before and after certain legislative changes went into force, or c) industries which enjoyed some form of antitrust immunity. 65 To give a specific example of such a type of analysis, Baker 66 evaluates evidence from four episodes of no or lax antitrust enforcement in the US and basically finds that periods of relaxed antitrust enforcement showed an increase in anticompetitive behaviour such as cartel formation or anticompetitive horizontal mergers. He therefore concludes that "[c]ompetition does not invariably happen by itself" 67 , as firms have incentives to restrict competition either collusively or exclusively. Also in the spirit of the work of Stigler is the contribution of Warzynski. 68 He tests whether antitrust policy had an impact on the price-cost margins in the US manufacturing industry. His results indicate the presence of market power in many industries but also substantial heterogeneity of behaviour, across both time and industries. However, he concludes that price-cost margins were significantly lower when the antitrust policy was tough. Furthermore, Konings et al. 69 investigate the impact of competition policy on the level and the dynamics of firm price-cost margins in the Belgian and Dutch manufacturing industries. Belgium significantly strengthened their competition law in 1993, while the Netherlands followed a more lenient approach until the very end of the last century. The empirical results show that the reform of competition policy in Belgium did not have any significant effect on the pricecost margins in Belgium. However, a comparison between Belgium and the Netherlands revealed that price-cost margins in the Netherlands were significantly higher than those in Belgium.
With respect to cartel enforcement, there are several studies which shed some light on the importance and value of the deterrent effect. Block et al. 70 , for example, find for the US bread industry that an increase in the DOJ's enforcement capacity or filing of a DOJ price-fixing complaint had a negative effect on the price mark-ups. Furthermore, Block and Feinstein 71 find evidence on the existence of a deterrent effect in highway construction procurement auctions. Clarke and Evenett 72 show for the case of the international vitamins cartel that the cartel reduced its overcharges in jurisdictions with tough cartel enforcement. For most European jurisdictions, this reduction in overcharges reached by the presence of tough cartel enforcement regimes was already large enough to cover a substantial proportion of the overall budgets of the respective antitrust authorities (including the budget of DG Competition at the European Commission). Finally, Symeonidis 73 analyses the effect of the introduction of anticartel laws in the United Kingdom in 1956 and finds that price competition increased and led to lower margins in industries which had been previously cartelized.
Stage three: Reporting
The third stage of the proposed methodology is subdivided into three building blocks: The derivation and interpretation of results, an appraisal of the significance of the results and the derivation of conclusions. These three building blocks of the third stage are characterised separately in the following.
(a) Derivation and interpretation of results
Following the selection and application of indicators and methods on the previous stage, the derivation and interpretation of the results of an evaluation is the natural starting point on the reporting stage. Dependent on the evaluation object, the aims of the evaluation and the applied methods, it might not only be necessary to interpret single results but also to initially aggregate single results to an overall result. For example, as part of an evaluation of a competition authority, although the results for the different activities were derived on the preceding stage, the aggregation to an overall benefit and a comparison to the overall costs needs to take place on the third stage. As part of such an exercise, the introduction of different weightings for the various criteria or results might be suitable.
Following the derivation of the results, they have to be interpreted. In particular, it is important to identify the important drivers of the results and to draft suggestions for improvement. If this is not possible -possibly due to a high level of aggregation of the evaluation -there is still a need to identify problematic areas which can be investigated more closely in the aftermath (see especially the subsequent building block).
A last aspect that needs to be considered within this building block is the question of how to communicate the results of the evaluation. As already sketched on the first stage, internal studies on the one hand have the disadvantage of foreclosing external quality control and suggestions of improvement ideas. On the other hand, it must be considered that the communication of the evaluation results can also have negative effects on the internal incentives of the authority as such as well as individual employees. 74 Additionally, the publication of erroneous decisions might cause legal problems for the competition authority if the parties involved decide to sue.
(b) Appraisal of the significance of the results
Technically, an appraisal of the significance of the results can be seen as part of the interpretation of the results sketched in the preceding section. However, given its importance for the overall success of the evaluation, the proposed methodology considers it separately. In particular, this building block follows the aim of identifying the key results together with the underlying key assumptions as well as the general weaknesses or methodological challenges.
In general, the discussion on the previous stages of the methodology identified several potential methodological problems of an evaluation of competition policy. With respect to the first stage, the clear identification of an evaluation object is as important as the respective harmonisation with the functions, the aims and the context of the evaluation. In particular, the prioritisation of aims and potential problems experienced during the evaluation -such as severe data constraints, doubts on the independence of the evaluation team or weaknesses in the application of certain methods -should be discussed on this occasion. This includes an appraisal of the question to what extent the context of the evaluation drives the observed results.
With respect to the second stage, the derivation of the evaluation criteria for the chosen evaluation object is of great importance for an appraisal of the significance of the results. This is especially true for cases in which the aims and criteria are not as clearly defined as necessary. The same conclusion is basically true for the selection of indicators. Given the diversity of possible indicators, it is virtually impossible to consider all of them in an evaluation. As a consequence, it needs to be discussed why the respective selection was considered as optimal and what would be the likely effects of changes in the indicators on the final results. This includes an appraisal of the role of interactions and overlaps of different policy actions.
The probably largest degree of freedom is present in the selection and application of methods. Given this flexibility, a detailed explanation of the chosen method is pivotal. This is particularly true in cases where sub-samples of cases are investigated and the question is raised how this sub-sample relates to the population (i.e. the potential problem of sample selection biases). Furthermore, simplifying assumptions such as the abstraction from deadweight losses or the use of average cartel lengths have to be expressed clearly. In case of efficiency or effectiveness analyses, it is of great importance to provide a detailed appraisal of possible over-or underestimations of the true costs and benefits of certain actions. Following the detailed assessment by van Sinderen and Kemp 75 a purely static assessment of the welfare effects of competition policy might miss a large fraction of the positive (or negative) spillover effects in either the same or adjacent markets. A further factor which is usually 74 See generally Neven and Zenger, supra n 17. 75 Van Sinderen and Kemp, supra n 22.
connected to an underestimation of the benefits of competition policy is the deterrent effect of antitrust enforcement. As long as only the direct effects enter a quantification leaving out the potentially more important deterrent effect, an evaluation exercise is necessarily incomplete.
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In addition to an underestimation of the benefits, the opposite possibility needs to be considered as well. As argued by van Sinderen and Kemp 77 , the benefits might be overstated due to the failure to consider switching to alternative products following a price increase or the negative effects on innovation and economic growth a decision of a competition authority (based on short-term indicators) might cause. A further important welfare decreasing effect is created by wrong case decisions of competition authorities and their negative spill-over effects on firm decisions in the future.
However, the probably most important message in this building block is that in order to secure a balanced comparison of costs and benefits, it is suboptimal to invest substantial resources in the more and more sophisticated measuring of the benefits of competition policy to then continue with a comparison of this value to the budget of the competition authority. A balanced comparison of the costs and benefits demands an equally sophisticated assessment of the respective costs such as compliance efforts by firms, business chilling effects (i.e. negative deterrent effects) due to imprecise competition rules or the costs of running the respective parts of the law system.
(c) Derivation of conclusions
The final step of the methodology aims at initiating learning and implementation processes. A key technical aspect in this respect is the effects of the evaluation (results) on the incentives of the authority in general and the individual employees in particular. For example, a suboptimally conducted and/or communicated evaluation might not only interfere with the individual motivations of the employees but might also lead to incentives to reallocate parts of the authorities' budget in a way which is detrimental to the desired maximisation of the positive welfare impact of competition policy. Following an example by Neven and Zenger 78 , an authority which is evaluated solely by its contribution to consumer welfare has an incentive to focus their enforcement efforts on large cases while ignoring the smaller cases. However, such a development might cause a suboptimal overall antitrust enforcement as also an enforcement of smaller cases can have an important signal function which directly feeds into the important (and valuable) deterrent effect of antitrust enforcement.
A further question which needs to be addressed on the final stage refers to the repetition cycle of evaluations. With respect to an evaluation of the entire competition policy -as demanded by several supervisory institutions -the question needs to be raised whether it is sensible to repeat such a full evaluation every year. As argued by Neven and Zenger 79 , it does not make much sense to invest a significant budget every year in a full evaluation of competition policy activities although it is clear beforehand that the benefits will dwarf the costs anyway. Bergman 80 adds that the impossibility to measure a key benefit of competition policy enforcement -the deterrent effect -questions the value of cost-benefit comparisons generally. A greater potential for new insights is identified by promoting initiatives to create data and methodological standards which would allow benchmarking exercises for competition authorities. Generally, it might be worth thinking about conducting a full evaluation of competition policy every three to four years and to use the evaluation budget in the other years for more detailed investigations of certain activities or even selected cases or bundles of cases. 76 See generally Gordon and Squires, supra n 60. 77 Van Sinderen and Kemp, supra n 22, 378. 78 Neven and Zenger, supra n 17. 79 Ibid, 488. 80 Bergman, supra n 18.
However, the probably most important question of the final building block of the final stage is how the results of the evaluation should be used further. In this respect, Buccirossi et al. 81 as well as Bergman 82 argue that it does not make much sense to solely focus on a quantification of the costs and benefits without taking the additional step of an assessment of the possibilities to improve the decision processes within the competition authority. In particular, it is not sufficient to know that a particular decision was wrong but it additionally needs to be investigated why it was eventually decided in the wrong way. Following Kovacic 83 and his process-based approach of an evaluation of competition policy, an efficiency or effectiveness analysis should be interpreted as a good starting point for more focused internal projects which aim at improving important in-house processes. Such a process evaluation "... might seek to assess the quality of the competition agency's internal operations-the mix of managerial methods and organizational choices that determine how the agency allocates and applies its resources. This approach treats management and organization as critical inputs into the implementation of competition policy and seeks to identify improvements in how the competition agency operates. The logic is that progress toward superior managerial and organizational techniques will increase the likelihood that the agency's substantive outputs generally promote the realization of the competition law's objectives." 85 Although only a couple of years have passed by since the Roundtable took place, the importance of an evaluation of competition policy has increased significantly, both in practice as well as in academia.
Against this background, the paper aimed at developing a methodology for an evaluation of competition policy. Based on the existing literature and experiences with policy evaluations in other areas of economic activity, the three-step / nine-building-blocks methodology provides guidance for evaluation projects and also assists in the identification of avenues for further academic research. 81 Buccirossi et al., supra n 13. 82 Bergman, supra n 18. 83 Kovacic, supra n 9. 84 Kovacic, supra n 9, 506. 85 OECD, "Evaluation of the Actions and Resources of the Competition Authorities" (2005), 10.
